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(54) MANUFACTURE OF TANDEM-TYPE THIN-FILM PHOTOELECTRIC CONVERSION 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a tandem-type thin-film photoelectric 
conversion device that can manufacture a tandem-type 
thin-film photoelectric conversion device with improved 
performance and quality using a simple device at low 
costs and with improved productivity. 
SOLUTION: A p-type semiconductor layer 111 of an 
amorphous type photoelectric conversion unit 1 1 , an i- 
type amorphous photoelectric conversion layer 112, and 
an n-type semiconductor layer 1 13 are formed in each 
of separate deposition chambers 1p, 1i, and 1n. A p-type 
semiconductor layer 121, an i-type crystalline 
photoelectric conversion layer 122, and an n-type 
semiconductor layer 1 23 of a crystalline type* 
photoelectric conversion unit 12 are successively formed 
in each same deposition chamber 2pin. 
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•y h 1 lMWR«*ufe*» fflRtifiKBasa**^-!.. * 
^KIXtBSixft. ;<9fi ^Sfil*^^-'^ 

[0075] zcom^ s ffit/Rmens&iz-- - y hjim 

m.w.ktfm^zfttft>tix^&. z<r)tzih, m*<om& 
gimnmrnteimm 3 , a ± 0 < ts ft . -efvc 

■5 » 

[0076] (mt&<V&B2 ) H8(i. *&mr&9&> 

mm 2 izte »t ft ^ y r AScoiwK^m^m^s^isit^" 

^SrSiBflt-ft^Wllt'ilbft. 082r#B?tT. 
tf5»JBTU, ^ H B B «^«^J---y I- 1 l^JSffl^Jfc 

M^atfe B i®s^«^^--y h 1 2&fiLm<vimm 

gm&^t^xm. piffftii 1 lBfmwpm 
mmm 1 p t . i jeweawi 1 1 2 B&m?>4 
mimmmmi i, -n, k. ni^#n 1 3 

^fiSiffl^nfflitm^l nfcjWIUCiPBSS/lTV^. 

SJM^^^x- y h 1 2^BgfflcomiKSIS{i. s sV7 



1(7) 000-252496 (P2 0 0 0-2 5JL8 



rtT*S B B B «S3Kfl;^i- -y h 1 2<Dp&¥&foM 1 2 
1 . i ££&AJt%1B$$UI 1 2 2*Utfng2¥l*Jf 1 

^^■C^rrt^jSWSSl**, Jfcfcitfl 2i(2pin, 
— 2 p i n 12 ) fiSi-^ixT^-i). 
[0077]**=, ^OtOTJBJBfctJfti^^TAMW 

[0078] *-T*«l±t=^ H ^«ll2^fi£$tL 

**xh.«. A*frw»=tt. p mtmm. 1 p F^lT^SmM 

2_tt= 5ft<r>j8mmmz*. 9 l 5 nmiOSftpI^ 
flsjgl 1 lj5flBfft$il6. -Ic0±l=. iflfflSl ii 
~ l i 4 -c SdoiWWHWc i 0 iMWffiftij 
ft. -&W3 50n mOBUS <0 i SIMJMHBBMI 1 1 
2#»JftSft*. S&fcdOifc:. tftWMl nrt?5# 
OjRKHWBtA 0 1 5 nmtf)|WTnI*«MI 1 1 3 

1 1 . 

[00793 sflEtii<»5SW«a»»fe— t=»aj 

h 1 2JttfifflW*iBKtl«J"C7 , 9XvCVD»fc:J: 

1 2 1 *45^hO*l»IBteJ: 0 1 5 nmcOBUSTJBJfcS 
ft. i Siftf*^! 1 2 2 « 6 0 fl-OflKBWriafc: 
iD3/i m<OB»-C»«S*l.» nffiiOMMi 1 2 3 (4 5 

4HO«flWfHl=i 0 1 5 nm<&BWT#jat3ii*. -ft 
l=J: 0 . ttftH£3fc«3a*3--->' b l 2*«£ft&. 
[0080] ^SWS^^^- y M 2 JL 

tC. XimBBl 3fcLTZnOJ112 1*«100nm 
<9BtH£t\ AgI12 2*>"3 0 0 nm(OmmX'*iX?tl 

[oo8i] *$m<mm?te. m^nwm^^-- 

oMmZ'bZ < •? & Z fc & . 
[0082] ( ) H 9 «i. *?6B/1^^6<?5 
«^3 t*Jtt* * yrAa<0»R3te«a«ef ^«3SS" 

<mm<7imssm.Ti± . ±a> Lfc»iw>#!B 2 osis t 

[0083] ^ B B B JtSBtm^BI^-- /Ml ^l£ffl«0jjS<; 

S. o^O. pSi¥##:Jil 1 l#J»Htf>p«SSSl 
P b , i S£l% B B flftrafcJl 1 1 2mf$.m<?>4 OO i JI 
tiffl&l i, ~1 i 4 t nS^1113Mffl<?) 
n JVt«S lni *s# « *|Bl£m tcSft S ftftilJft 1 3r 



[ 0 0 s 4 ] . ziibMcotfzmmnmmz^x 
Lfei8»«»JB 2 1 mm tx-h&tztb. m-o 

[0085]^:, j&mnmnwf yfAi^SM 

[0086] t-f&m 1 ifciffilEWHt 2 
*. ZVtfMX'. # B B B «gbfctt«x--y h 1 lflME 

3r;bft.g>. JMWSfcii. pWMUSi pftt5^«i 

B§S(=«t 0 1 5 nmOMSTpS^ttl 1 1 1 
£ft&. iJligftSl i, — 1 i 4 <?>&*X"5ft<r)l8M 
tifflteX- 0 -Ml" 3 5 0 nm«» i 

mco^ B n^tn^\m 1 1 2jwe*siia. natt^ 

1 nrtT5#«)ja»HtJ: 0 nl^fti 1 1 3#1 
[0087] S«(4-B.^+t=IXai$il, * 

ix s . z cvf&mijmiim&coBm 2 1 mm 

[0088] iilKiOv 15nmOPI«pI^ 
Jf 1 2 1 b . 3^mCOMW«0 i M^S«3tm^« 1 2 
2t. 1 5 nm<7)mBc0nm*mikmi 23 bis^htnh 

[0089] z<r>\k. mmemm 2 1 ibh$(= lt«b« 

®gp 1 3 M tlX . ^ y 7-'^Mc0^fig3l£€^^« 

[0090] ^M^JBHIT'fi. ^ B B B«M3tm^ftX- 
•v Y 1 2^fi)tffl^fi!tM^a* < i-y^l'^^ Wtfr=*Jt 0 

co»KS-/h$ < -r s - 1 £ . 
[ 0 0 9 1 ] =5:±3. ^Hlffl^$fL/Sll)5S^©{±^T<0 
j&XiffiiTh -oX , fiJ^W^ t^T'^^^t *>ixS 
^ X'hh . *»««0«B«4±BE Lfc«"BT , tt4< T« 
WFII*<0«HK: «t -5 T m $ ft. ^WIS^OjEH i: &m<T> 

[0092] 

omo^bS: m& Z b &T* h . 
[0093] i^^y^f-^r yy<*5et tfc^T 
t>,MSi*t^-7K^)p, i, n**W«<0 
llfiffc J: 0^TJBj£-f ftt4\ ^ ^ h f -f A S^itcffl 
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[0094] ULhi 0 . ft#*ttail3 J:tf JMl**^-* 
[02 ] *JHBo|QtOJB!l8 1 fcfcftS 9 V s ? A&Og 

[03 ] 9 >7&m<vmmx%£mm<7>imm 1 <vm 

[ 04 ] y^ffltfWIBBtfGa^^cOJtKM 2 OS 

[05] * >^j±m.<mmftwmmm.<r>\mm 3 

[06 ] ? y^AStf«i»3K«a®«<?>Jtll»!4 OSS 

[07]^ >f^m<mm%nmmm.^)t mm 5 otg 
[08] ^wnnmmmm 2 cts w %> 9 >"rM.m<Dm 



[09] *:^O^SS0^3lcfcttl>^yrASo?S 

[010] v^a >^tsmb#«3sissh£ 

[011] fiaw^;wf-f-+w<;^TiS&ft^&g 

lp, li. In, 2pin, 1 i, ~1 i« . 2pi 
rij ~2p i n H JtfitS 
m tf^^ 
1 



2 i^ti 

11 ^fftuffiatreafta^-yh 

1 2 S£ B H B ®M3tm^^---y b 

1 3 KSffiffi 

111. 12 1 Pimi 

112 i wcoit&nxmsmm 
ii3. 123 nwymfa® 

12 2 i MO^^W^^^ii 

131 mmm 

13 2 &I55*JBI 



01] 



[02] 



123' 

ia< 122- 

121. 



(113—; 
112—. 
111-. . 



i.2-F 1 





m 




















2 pin 





1 :3MS 
2 : 

12 : jaaK£L3t*£»i- » h 
13 : *®*S£B 

in. A2Mpst^mwm 

112: lS<D#A*#*3fc«» 
113, 1&:nS¥V*J* 
l22:iS<B*5fi»>fe«£»M 
131 : *«fl( 
132: £js»b* 




v a - 1 1 
I + -1,2 



1p.1i.1n.2pin : «H*3 



[B3] 
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CH4] 



[HI n 



1,2-+ 3 



1P 



w m 




2n 



Hi 



4n 



4li 


4i z 


i ! 


♦ i 



rr-^tr 

4m 



Ml 



41 3 



TT 

4I 4 



4p 



[H53 



^ I I I I I I I I I I I t$ 



1.2 1p 1h 1b> 1i 3 fU 1n 2p 2h 2l2 33 2U 2te 2k» 2!? 2Ib 21s 2liD 2111 2h2 2n 1(2 



[06] 



1.2 
12 



ip lii 1b 113 1U in 2p 2h 2te 2b 



2n 2112 2in 2ilo 2ta 2*8 21? 2te 215 2U 



[07] 



ip 1 1t 11a 1b Ik m 

c=p YA II I ^ -epiJ" 

1.2 











1 1 1 




H^-H-H 










2p 3i 22 2b 2k 2te 


216 


2fr 


21s 2)9 21io 2ln 2112 2n 



12 



11 



[010] 























3n 




3i, 


3ia 


3i 3 


3i 4 


3i B 


3i e 




3p 
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[08] 



tp Hi lit lb 1k in 

va i i i k^ -g^ 11 



1,2 









| 2plrii 






2piu 


2pirw 


2pin5 


2ph7 


2p)na 


Spina 


2pkm 




2pimj 


2plni3 


2p!nw 


































! ! 






r > 


f \ 






r > 


f 1 
















- 



12 



1.2 



11 



lii — 1 U^pint — 2pim4iftf*S 

[09] 

1p 1h lb 



1.2- 



11 



1n 1U 1b 





3*n* 






2pins 


2pir» 


2pH7 


2pro 


2*9 


2p"rru> 


2pirm 


2pini2 
\ 


2pim3 


2pirm 




























































1 


f 




r * 


r 3 


' 1 






r \ 


r 1 


' \ 


f < 


f 1 


f 1 







12 



1.2 



11 



